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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a laminated 
piezoeiecrtric element in which disconnection does not 
occur between external electrodes and internal 
electrodes even when the element is continuously driven 
for a long period under a high-electric field and hi|^- 
pressure condition and which is excellent in durability. 
SOLUTION: This laminated piezoelectric element is 
provided with a columnar laminate 1a constituted by 
alternately laminating a plurality of piezoelectric layers 1 
and a plurality of internal electrodes 2 upon another, and 
a pair of external electrodes 4 which are respectively 
provided on both side faces of the laminate la and to 
which the internal electrodes 2 are connected 
alternately at every other layer. Projecting conductive 
terminals 5 protruded from the side faces of the 
laminate la are provided at the end sections of the 
internal electrodes 2 at every other layer, and are 
bonded to the external electrodes 4 composed of plate- 
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6 ubizi. ^i^mmmmmm^a^ 



[0076] fLt, ')~Ymeiithx-nmmm 

S4K0. l-3kV/mmt0EiimHSrEn3nU ft^^ 
SJifrlaS:^/)-»iai-S;!:fctJ:oT. ^tUTtO 

i.xnu^mizm.imx-^'tm. ^smuim. 
^m^m^ii-^xi^^<m.i'. c^itei-^-cgyxtfx 

[0077] lji±«J; 3 [.^«$^^;tmJf 

i±. wmnm^A s.ti^h^^m^'mAi^mmmis. 
\m=?-5^iiLxmnm2hmm^fix^^uz>^. r 
^^^.:t.~^mn.f,T. ^mx'mi-^tti^x'%,. 
^mn.'m^ 5 Lxmmmmit^^f 5 m 

[0078] m4ii. is.mmumzwmms&Lm 

miim^^iix^-^t. mi Hi. ^m%m 
=T5miizitirmmtixii'o , ^mnmmm 
m4a(7}m^f.mniy2]3±m^t^-ixx^^t. 
mmi 9mmt4ffim'^if!:izhti'oxmm- 

[ 0 0 7 9 ] a««i«ci amrntmrnm 

a<om&tfimmmm4: b izi 'om^tix^^ 
h, 

[0080] jy±<?) j: ■5*=isj£3iTJtwaMJE^r^'^ 
^x-^^ta, m^4\mm\ \-mm^i^x^^h<r> 
x\ &mmi ai(^wmizmtxm'm4i>im 
izmLxmtz'-^. m'm4k^mmmm=F5 

tmm. mmmm^f 5 1 mm 2 t<^m 

:mx'mmmm^^fzmx'i,. mM&4.tn 

[ 0 0 8 1 ] g mmmi^ 1 af>f«(=<J; -?T^ 

^i'm*)MimMziy)^ m^-mmmmA a^^ 
mbt:mmm)im±iimmmmAhiz^ y)^m^ 

iix^-^^tz^. i*ifS;^2tcS*^EpJiaT-^S. 
[ 0 0 8 2 ] ^ 5{i. WMmi^Mlz:^ U b ?:JFML 

.J±«r7^*X-^t{i. :S^^ia5=W4aC, -*W 
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[0083] CtfOj:a^rm^lffi«T;'^iX-?'T* 

mmmmzbfj'x-^ I. i^, mmz, xu-y 

[0 084] mmm4mm^ix?>mi i-^x 
y -/ h 1 3(4, mm'Sim4eLmmMwi 

[ 0 0 8 5 ] S Jstc. *%B)5-C{Ss m KSrr 1 ■a fcr. 
Wmnm4 aj&^^>=3rS?l'Si5^4<?)M-«=^'l4ffl 

[ 0 0 8 6 ] =sjfc, mmmmiitr^'f-i^^'-^ 

mmizmt. mm^pizmmmmmmm^ 

W <',^i}^ ^. . 7 1^ ^ T'^k^^mtt^^J 7 a t J: n T ■ 
7a(~fflSL-Ct^V\ 

[ 0 0 8 7 I S ^>tl, MS^§i«tt««fJ7 a(ii^ST'5B 

[0 0 88] S/^, :*;|gH^tii:, 1117 (a) . (b), 
( c ) lz9frfX 0 W^<&:34)V7h . mLKimW. 

dizxmnimmPii'km^Lxi.^w 
\z\±. mnfmrnm i a^t^^^x- ^ mm\zmt 
thzt ifiT^ . m^izmmmmm^ 7 l 
ti D . smmmmm t ?hgsm® 4 1 <mizmn i 
^t. tmmMmM7mim-ht^^'otcfsmm 



a. n^mz^m'^^. m.^mmnzxm'^mi- 
[0089] mmm^t7 1 L-cii, mcmm'r 

[0090] *:?g3^«^MEl«^i±ifl^>tlS^$ 
[009 1] tf^. ±IEm-<±> fel^ftl a(0»i^ 

-^mm^z^mmA •km.^fmz-i\,^xmi\.ft 
tK mmx\t. mv,fm:fhm}i:.-n<nmm 

10 0 9 2} 08(4. *^JJt?)»iS^gS^.T^^i>t^T\ 

sn. mm!iS7izm-M<n>ms.vm:m^^ix 

TV^S. «!-7T. --^';^y^'/^:/3 53&iltStfL3 3SBS 

fttst. mm37itm-^tix^^mmi3^^ff) 
m^^fix^^h. 

[0094] tii, ~~YfW<}\^y35ffi±m\im 

X. JKSS®g3 lF*lt=(i, ±iEU«:ffiSri?^jLX-^ 
4 3*«^|53|lIS^tt:^^S. 
[0095] ^ ^j:tmm:Ti±. BEHT 
-^'4 355>i«ffi^E!3)!inSlt-C#;g-t*t. t;<hy4i 

SfL|.i:Em7;?f-j.x-^'4 3A«t, JlA-^4 5 
hy 4 1 mVMl. WrL3 3«ffiiB&3 7 

bmmixm<^mmhii?,^dizi-^x\.^i, 

[0096] 

[«]ij5(]»Ji . 

mJiicJisooSfcL^^,. 

[0097] <)Ct, Wfiig5/* mcornKS: 6 Ofi^m 

)VZ=^^M.^iitsm-it}^ii^7 5ox:cr)-mm:^^:^^m 

4om%tcom.-&mi^zjuyi>'~mt. -^^izm-^ 

LX. milfymm^-^hirmU 113 (a) 

y^-xh^weu aooxirm^m, S3 cb) k 
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[0098] diofs, 113 { c ) i^z^-t-i. 0 mmvi 

O/xm. iK5 0//m(^??|&?g^£Lm 03 (d) t^^K 
^©K^m't4i^ii-T-t3 0 kP aT«L9 0 0"Ct'^f^ 

[0100] ^(0^, iEmmmiop[mm:^v - h 

[ 0 1 0 1 ] gSSf^^ffilS^tfi. ^tJ-i'^'J 



[0103] f#^>it^^«JiffimT^''7^^x-^'t 1 5 
t'0-+ 1 5 0 Vtr)55iiSUI£ 1 2 0 H ziO^iSBttCT 

mLmim^^^t.zm^. i x i o^+m^^^^t- 
m^iiM.^-m'i>^->t^, ^ 1 myrm o . i tieig 

/PNo. 2~No. 7) ^f^tJt. =5ri3, iJ-vr^PN 
[0104] 'S!hMmm!±%7'>^:i.:s:~-9\C-m 

rise v<^3SS^Sr 1 2 0 H zmmA^xm^ 

CWy^Vl' (No. 1 -8 ) fcfeV^T 4 0 mTS>-7 
!t. f^ii.^L^iifejftl:SlK:^, 

[01051 

[Ifel] 



NO. 


SB 






1X10 'IJ-.^ 






1 Ojim 


2 0(iin 








2 




7. 5pm 


2 Slim 






3 




2 Uiim 


SSjin 










2 0;tnl 








5 


1 OjJm 




2 &^ra 






6 










a«;<cL 




) Onm 










*8 









[0106] f-y7V^N o . B<?)mfy:^i"X^\^mm 
msS.U::^yr/m-(o±x<:r)-^yrMzti\^x . 1 



yyjUNo. i-7<^%^t:i5t^t{i. ixios-t-f 

[0 107] ^ib\,zmmt:imbtitc^. 

o. 1, 2, 3. 6iimmbmm(r)mm& 
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VI 5 0 ViOSsitmBESr 1 2 0 H z mm.i^X EPJP 



W+j-y?-;!^ (No. 1 . 9-12) jCJSVit: 4 0 mX' 
h-otz. ttc. laj^ftri X 1 O'-^M ?';i^ST«l« 

12) {Zt}'.^xm^i±^^A^J:-^''>fz, 

ib , m^X' 2 0 0 VCO^SOTES: 2 4 0 H z mm.''-^ 

lOllO] 
m2] 



10 1 11] i<o^23&>(i., -fyrmo. mr^^ 

[0 11 2] m^mmmmmmm 
m^txhi^yrii'^o. 9~i i{±. r^^f^^^x- 

W^iib. 1 X 1 09f 'f i^;\^tvvmLxmmiM. 



kix\^tz. 

10113] i§ii>iutSlffilgri'^*x-^'K^ 
T0-+1 5 0V<7)3ESEi^S:l 2 0Hztf5jga!aStt 

[01 141 
t^3] 























lift* 














■c 










4 0 


e 0 






1 20 










T50 




50 




1 5 


6 a 


4 Q 


7 50_, 


3 5 




8 


I 6 


70 


3 B 




30 


10 






8 0 


2 0 


rso 


1 S 


2 




I a 


90 


1 0 










1 9 


6 0 


4G 


6 8 0 


4 0 


80 


5 


2 0 


90 




830 


10 







[0 115109**^.. ^r^^^:i•ji^JfAd^2-l 
[0116] 



nm^F^imizi r>x±tmf} sr+^j-KTOts c t 

[@IE«0lS#>5rift'i] 

[0 1 ] ^mR<omm&mm^imti:><r>x\ ( a ) 

(b) (3: (a) «OA-A' i6fcJ&r>3t«S»OT 
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(03] t-mmmsM.mfm^im^fFi-m^ 
ri>i':LX'-^tm-hm\ (s^)mm. (b) 

{a) «A-Aii£tfc^-5/;8TOM-Cif>6. 
•rfef^t-, (a)5J|ftm (b)li{a)«A-A' 

mi] (a)ii3^>i'mm^ms}}m. cb){i 
mxsis-. 

■5. 

m2] 










1 • ■ 




1 a • 




2 • • 




4 • ■ 




4 a ■ 


■ um^n^u 


4b • 


■ mmfmm 


5 • • 




5 a • 




7 ■ ■ 




7 a ■ 




7b • 




7c • 


■ m!m^m^ 


7d • • 




10 ■ 


- ir^m;-^m 


10a 


• ■ 


1 1 • 


•GO* 


1 3 ■ 




31 ■ 




33 • 




3 5 •. 




43 ■ 





[113] 
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